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INTRODUCTION

This is a collection of abstracts on geomagnetic
pulsations as reported in the Soviet-bloc literature from approximately
1969 to the present. Emphasis is on Pcl phenomena, but any article
relating to hydromagnetic wave: propagation has been included, The

material supplements Soviet Studies on Pcl Geomagnetic Pulsations,

published in July, 1973, It is given in approximate chronological order,

and an author index is appended.

This report also serves as the optional topic for the

October, 1973 monthly report on Selected Material from Soviet Technical

Literature.
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Geomagnetic Pulsations

A. Abstracts

Gul'yel'mi, A. V. On the theory of the

diagnosis of plasma concentration by dis-

persion of hydromagnetic whistlers. IN:

GiA, no. 1, 1969, 169-171.

On the theory that electromagnetic oscillations in the

frequency range of 0.2-5 FHz, called pearls, like whistlers, are packets of
hydromagnetic waves propagated along the lines of force of the earth's
magnetic field, the author suggests that these hydromagnetic whistlers be
used to diagnose the concentration of a plasma in the magnetosphere. It

i« generally assumed that pearls are propagated along the lines of force in
the form of transverse waves ol the Alfven type, which have left polarization
(L-waves). Measurements indicated a ratio of the carricer frequency of
<ignals to the gyrofrequency of protons at the apex of the trajectory to be
anaverage of u.‘/“p“ 0.5. This means that & is higher than QHe+ at the apex
of the trajectory. The concentrations of He+ in the remote regions of the
increment of magnetic ficld may be partially transformed into an R-wave
in the region of space where @ ~QHC+. On the basis of new data. it is

concluded that the trajectory of pearls in the magnetosphere is a combined

trajectory (Fig. 1).
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Being excited near the equatorial plane in the form of L-waves,

the signal is propagated along the line of force and reaches a region where

w ~ QHv*" Polarization inversion occurs here and the signal subsequently
travels toward the carth in the torm of R-waves. It is suggested that if

the hypothesis is correct, then the procedure for diagnosis requires some
correction. The author feels that longitudinal approximation is quite valid in
the case of simple trajectories (l.-waves), but with combined trajectories

its applicability remains to be proved. The question of the efficiency ol

transformation of L-waves into R-waves also remains open.

Gogatishvili, Ya. M., Variation of the

frequency of appearance of peomagnetic

pulsations with the level of geomagnetic

and solar activity. IN: GiA, no. 1,

1969, 181-183.

The nature of changes in the frequency of appecarances vy
and the corresponding maximum amplitudes Ai of pulsations Pc31, Pc3II,
Pil and Pi2 is considered as a function of the level of geomagnetic and

solar activity, where the initial data were microvariation recordings made
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at installations of Dusheti Observatory during the period 1957-1965. The

mean monthly vatues of the frequencies of appearance of pulsations of v,
1

(the average monthly number of hours occupied by the pulsations, in percent)

and the corresponding values of the H component of the peomagnetic field
are presented. The results indicate that the velocity of the solar wind,
which causes Pc3l, varies over a wider range than in the case of other

types of pulsations.

Namgaladze, A, N. Obscrvations of short-

period oscillations of the geomagnetic lield

at Kaliningrad. IN: GiA, no. 4, 1970, 761-

o

Results from processing observations ol regular short-
period oscillations of the geomagnetic field, carried out at the Kaliningrad
Station during 1967 with standard equipment, are presented and recordings
of the Hcomponent of the geomagnetic ficld (sensitivity of 0.45Y /mm and
tape speed of 90 mm/hr) are analyzed. The rules governing the daily

course ol the frequency of appearance of Pc type pulsations coincide with

those described in the literature, i.e., mainly the oscillations are observed

during the day and are absent at night.
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If it is assumed that the pulsations with a period typical for

the given observation point are caused by toroidal oscillations of the
magnetosphere, the periods of these oscillations may be used to calculate
the concentration of magnetospheric plasma at the apex of the line of force

intersecting the carth's surface at the latitude of the observation point

Cocfficient Al depends on the peocentric distance to the apex of the line of
force L. For Kaliningrad Station @'~ 51°, which corresponds to I~ 2.5 Rp
and in this case AL: 0.9. For T = 40-50 sec, N =1400-2200 (:m_3, which

agrees with data on the concentration of magnetospheric plasma.

Troitskaya, V. A., and N. F. Mal'tseva. Some

characteristics of the relationship of the range of

IPDP to ionospheric perturbations. IN: GiA, no.

2, 1969, 310-314.

It is shown thatthe intervals of IPDP are observed during
magnetic storms over periods of sharp temporal intensilication of magnetic
activity. It was determined from comparison with material of the
Lleningrad lonospheric Station that most (97%) IPDP are observed on a
background of an afternoon decrease of critical frequencies of the F2 layer;
the maximum daily variation occurs when the regular E layer disappears

and when the active altitudes of the F region increase. Comparison of
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measurements made simultancously at stations located at conjugate points

(Sogricand Kerguelen) and at stations loca along the prolile of A = 30-409 i

(Murmansk, Leningrad, Moscow and Rostov-na- Douu) indicate that the
magnetohydrodynamic oscillations which cause IPDP arrive in the auroral
zones at times of magnetic storms during periods ol the greatest increase
of Kp during the evening hours. The signal passes through a resonator

under conditions of continuous variation of ionosphe ric parameters.

The ionospheric perturbations are often superimposed on the
daily course of variation ol ionization density, wherc nepative perturbations
accelerate the decrease of ionization density, and positive perturbations
decelerate it, because they are intensified after passage of intervals of

IPDP. 1t 1s also suggested that excitation of IPDP plays some independent

role in heating of the ionosphere in the F2 region, because the hydromagnetic

waves of these frequencies dissipate at altitudes of 150-400 km.

Al'perovich, L. S., M. N. Berdichevskiy, 1., L.

Van'yan and Ye. B. Kocharyants. Geomagnetic

pulsations with maximum intensity st middle

latitudes. IN: GiA, no. 3, 1969, 573-574,

An exception to the general rule that the amplitude of most

geomagnetic pulsations decrease from north to south is discussed for a

phenomenon which occurred on 1 September 1966 at approximately 14 hours UT,

Most of the observation points, as seen from Fig. 1, recorded oscillations
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: Fig. 1. Pulsations recorded on Sept. |, 1966,

which have the form of packets of right sinusoidal shape, where the length

of the packet was 7 minutes. The characteristic feature of the described

osciltlations is that their maximum intensity was located near ¢ = 519,




The same oscillations were tracked at only two western

3 stations, Boulder and Fredericksburg. The Boulder observatory recorded

oscillations with a visible amplitude of approximately l mm (€ ., = 1.5%/mm,

H

| € ° 3.1 Y/mm) on the H channel, but the oscillations were not visible

on the D channel. The Fredericksburg observatory recorded a barely

3 discernible ripple on the D channel, but there was a very clear packet of

oscillations at 14 hours 15 minutes UT with a visible amplitude of 4 mm on the

H channel (H = 6 7). The parametcrs of the observed oscillations are

] presented in the table.
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The authors suggest that the observed pulsations may be
related to the resonance of the inner force tube at 72 = 2.5. They also note
that the source of the oscillations may be some fluctuations in the [low of

I . .
1 Sq variation.
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Feygin, F. 7., and V. L. Yakimenko. The

mechanism of generation and development

of pearls with cyclotron instability of the

outer proton zone. IN: GiA, no. 4, 1969,

700-705.

The cyclotron instability of Alfven waves in a plasma with
anisotropic distribution of hot protons ts considered as a possible mechanism
for generation of geomagnetic micropulsations of the pearl type. Assuming
that the plasma is homogencous and there is no constant electrical field,
the authors calculate dependence between the wave vector k and oscillation

frequency win the plasma by the dispersion equation

, ke . Kﬂ
Det(eqp -- NaNp — N30ap) = U < Nz ——, Ngz= ¥ T ) )

)

(1)

where N is the refractive index of the plasma; 60!}3 is the Kronecker symbol
and Gaﬁ is the dielectric tensor. Only transverse waves, whose wave
vector k iy parallel (or antiparallel) to the constant magnetic field BO,
aligned along the z-axis, are considered. The cyclotron instability of
Alfven waves is calculated by the exchange of energy between the waves and
protons whose velocities satisfy the conditionof resonance with ionic

-1

cyclotron frequency: v, = vy = (W - wi)k7 . It is shown that pearls should

/

have the form of an almost monochromatic waveguide packet, whose

frequency corresponds to the maximum increment. Some characteristics

of the development of pearls in time are also discussed.
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Gogatishvili, Ya. M. The tendency for

repetition of pulsations of the geomagnetic

field. IN: GiA, no. 4, 1969, 774-776h.

The tendency for 27-day repetition of geomagnetic pulsations
was investigated from materials from stations M'Bur, Alma-Ata and
Dusheti. Recurrence of pulsations at the stations was studied for Pc3, but

for Pc4, Pil and Pi2 only at Dusheti Station, Pc3 and Pc4 being divided into

two groups: Pc31 (10-15 seconds), Pc3Il {(15-45 seconds), Pcdl {(45-80 seconds)

and Pcd4ll {(80-150 seconds). Regarding cach stormmy day as zero, the total

nummber of corresponding zero days ng and following stormy days n, [rom
- 1

i =1toi=35were calculated. The values n; were then expressed in

percentages with respect to ng and the curves of the recurrence of pulsation

storms were plotted.

The results show that the frequencies of appearance of Peldl
and Pc31l have a clear tendency toward recurrence, but those for Pcdl and
Pc411 do not. The results obtained indicate the effect of Schporer's law
of the dependence of latitudinal distribution of solar activity elements on
the phase of the ll-year cycle. Taking into account that the period of
rotation of the surface layers of the sun increase as latitude increases, it
follows from Schporer's law that the intervals of 27-day recurrence should

be least during years of a decline of solar activity, when the corresponding

active regions are located at lower latitudes.
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Van'yan, L, Lo, M, 1. Gokhberp and oo AL

Abramov. The effect of the lower ionosphere

on propagation ot hydromagnetic waves guided

by the geomagnetic field. IN: GiA, no. 4, 1970,

719-721.

Guided hydromagnetic waves, which carry perturbations
over preat distances almost without attenuation, are discussed with respect

to their role in the magnetospherc. The equation of the ordinary model of

a thin plane ionosphere with a tensor of integral conductivity is

%,

I

(1)

I
Iz I
hz

5

Propagation of guided hydromagnetic waves in a half-space

ic characterized by a wave constant k- = u.‘/vA, where the Alfven velocity

VT 1/ fe (where § is magnetic permeability in the Sl system). A layer
of irotropic dielectric of thickness h separates the ionosphere from the

isotropic lower conducting half-space (carth) with a wave constant of k.

The analysis shows that the lower ionosphere (especially at
night) does not introduce phase changes over a wide frequency range, and
consequently does not cause a delay in propagation of perturbations from
higher to lower latitudes. This requires a critical approach to analyses

of the speed of propagation by the well-known formula for a homogeneous

-10-
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conducting medium
3 fnasee) ]"TTJT‘G (2)
(0 is specific electrical conductivity, mho/m). These analyses yield
; vz 30 kin/sec for oscillations with a period of 200 seconds at 0 = 2 x 107
1 mho/m, i.c., to phase shifts to one-tourth of the period at distances of

~ 1500 km.




e

conducting medium

(K ge) Vi Lan (2)
(0 is specific electrical conductivity, mho/m). These analyscs yield
vz 30 kmm/sec for oscillations with a period of 200 seconds atl 0 = 2 x 1o

mho/m, i.c., to phase shifts to one-fourth of the period at distances of

~ 1500 km.
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Feygin, F. Z., and V. L. Yakimenko.

W R

Fine structure of Pc | micropulsations.

GiA, no. 3, 1970, 558-560.

The authors attempt to explain the differences observed in
the structure of dynamic spectra of pearls, without assuming changes in

the emission mechanism (cyclotron instability of energetic protons).

] An analysis of the factor in the expression for the magnetic
ficld amplitude of h-m waves, which governs the change of frequency with

time at t >> (Rep)-l shows the following:

If a {(where a =-32'y/,)k, Y = growth rate) is constant, the
slope of structural elements of dynamic spectra decreasces as thl. and the
spectra show a fan-shaped structure. However, in the process of quasilinear
relaxation, the distribution function of e¢nergetic protons at resonant velocity
can change, followed by change in7y and a. In this case & in the analyzed factor
is replaced by o = t-jt)()l (t' l)/dt'. In the event that @ > f8 (B = azw/akz),
2

then when@ decreascs as~t the slope does not chanpge. K however

o decreases faster than t-l /2 the slope can even increase. As @& approaches
R, deviation from a fanshaped structure diminishes, and at @ << 8, the
dynamic spectra have a fan-shaped structure, with the slope of structural

E . -1
¥ elements decreasing as t

|




o )

TR

or o

TR T T T w—m——" g g e RS T -
o= - s

—..—.,..

R W .

Vinogradova, V. N. Classification of

micropulsations in the electromapgnetic
field of the Farth. GiA, no. 2, 1970,
371-373.

The activity of geomaynetic micropulsations during 1964
as well as their diurnal and seasonal variations during 1964-65 at Irkutsk

are analyzed,

The relative activity of geomagnetic micropulsations during

196-1 was as follows:

Pc | Pc 2 Pc 3 Pc 3-4 Pc 4 Pc 5 Pil-2 Absent
A 3.4 2985 50.0 28, 2 3.8 1.6 6.9 3.6

The diurnal variations in occurrence rate of geomagnetic

micropulsations are shown in Fig, 1.

The diurnal variation in occurrence rite of micropulsations

with T > 45 sec has a prominent maximum at 1800-2100 hrs. LT.

The seasonal variation of Pc¢ 3 occurrence rate is characterized
by a summer maximum and winter minimum. This contradicts an earlier
finding that a summer maximum is characteristic for maximum solar
activity (Saito, 1965).

The seasonal variation of Pi pulsations is characterized by

a winter maximum and summer minimum,

-13 -
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Fig. 1. Diurnal Pc variations,

a- Pc 3 (1- winter; 2- equinox; 3- summer);

b- Pc 1 (1-1964; 2- 1965); ¢~ Pc 2; d- Pi 1

and Pi 2 (1-Pil; 2- Pi2); ¢~ Pc4and Pc 5
(1-Pc 4; 2- Pc 5); f- Pc 3-4 (1- summer 1965;

2- summer 1964; 3 - equinoxes 1964-65; 4- winter

1964 -65).
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Baranskiy, L. N. Some polarization

characteristics of Pc | pulsations associated

with their wavepuide propagation. GiA, no.

1, 1970, 114-118.

An interpretation is given of some polarization characteristics
of pearl-type pulsations consistent with their waveguide propagation. ‘I'he

data analyzed included records of a number of Soviet stations for 1966-67.

The horizontal projection of magnetic disturbance h approaches
the magnetic meridian as the latitude of the observing point decreases (see
Table 1). The explanation for this is that with approach toward the equator,
angles between wave vectors and the magnetic meridian decrease due to the

waveguide absorption, and consequently hy-> 0.

The angle © between the major axis of the polarization cllipse and the
the magnetic meridian varies during a day as shown in Fig. 1. This is

explained by the fact that the following of the morning side of the earth by

g 5
File 4
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Fig. 1. Daily ¢ variation.

the major polarization axis indicates that pulsation sources arc located

there,
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The horizontal projection of h approaches the magnetic
meridian as the intensity of pulsations increases, which is observed
simultancously at stations within a wide longitude range (Sogra and Irkutsk).
It is assumed that during bursts in Pc | intensity coherent changes in their

spectral composition, and consequently in polarization, occur.

Mal'tseva, N. ., A. V. Gul'yel'mi, and

V. N. Vinogradova. I|2ffect of the westward

frequency drift in IPDDP intervals. GiA,
no. 5, 1970, 939-941.

The azimuthal asymimetry of the evolution of spectra in IPDP's
is considerced. Frequency data on 30 IPDP events recorded simultaneously
i I ] 1
at Borok (58°02 N; 38°20 F) and Irkutsk (52°16 N; 104°19 E) during 1961-67

arce analyzed,

An example of an f-t diagram is shown in Fig. |. An analysis

of the frequency data shows the following:

l. Instantaneous frequencies of pulsations are higher in Irkutsk,

AfIB ~ (0.24+0,13 Hz;

2. Frequencies under consideration are observed with a delay

at Borok, At .~ 24%12 min. This phenomenn is called the westward frequency

BI
drift. The rate of drift is estimated to be &= 2, I min !

3. The slope of the f-t diagrams becomes greater at Irkutsk.
- -1
The differential slope is (1. 9%l. 5)x10 i Hz sec .

The westward drift in frequency is thought to be due to the
westward drift of the generation regions. The energy of protons is estimated,
assuming that they drift with a rate of = 2. 1° min-l, and found to be a few
tens of keV at L.~ 5-8,
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Vinogradova, V. N. Variaticns of Pc | i

. occurrence rate at mid-latitudes. GiA,

no. 3, 1970, 501-504.

The diurnal, annual and solar cycle variations of Pc 1 ;

occurrence rate at the Irkutsk station were analyzed for the period

1957-67.

The diurnal variation of Pc | occurrence rate (Fig. 1) is
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Fig., 1. Daily variation in Pc 1

occurrence, Irkutsk,

characterized by a major maxitnum at 0400-0600 hrs LT, and a
minimum at 1600-1900 hrs. The annual variations in occurrence rate

and over-all duration of Pc | are shown in Fig. 2, while Fig. 3 shows the
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1 Fig. 2, Annual rate and duration
1 . of Pc 1.

i solid curve- number of events
{ dashed curve- duration
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Fig. 3. Annual rate of pearl
occurrence,

annual variation of the occurrence rate of well-developed pearls, and its

annual and semiannual components. The annual component of the variation

R AT T,

has a winter maximum and sunmmer minimum, while the semiannual

component has solstitial minima and equinoctial maxima.

The solar cycle variation of Pc | occurrence rate (Fig. 4)
is characterized by a deep minimum in the years of high solar activity, and

a flat maximum between the years of maximum and minimum solar

 mmetesiie

activity, Predominant periods of Pc | pulsations during 1957-67 were

1.2-1.5 sec.
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Fig. 4. Pearl behavior over the 1957-

1967 interval.

Frequency (dashed) and duration (solid),
of well-developed pearls (a) and all

pearls (b).

Vinogradov, P. A., V. N. Vinogradova,

and V. 1. Gorin,

direction of polarization axis of Pc |
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Diurnal variation of the

pulsations.

A description is given of the variations in direction of the

principal polarization axis of Pc | pulsations during evening hours at the

Irkutsk station.
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The type of event analyzed is illustrated in Fig. I}
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Fig. 1. Field polarization variation.

from the polarization characteristics, three intervals may be recognized

as follows:

(1) Fig. l(a), where Ao = Ve - <Dey = 0% polarization either linear or
elliptical with a clockwise polarization sense; average direction of the
principal polarization axis ¢ = +34° (@ = angle between the polarization
axis and ecastward direction); (2) &0 = 0-3600; polarization nonlinear,
steadily linear, or unsteadily lincar; @ and polarization sense change

randomly; and (3) Ao = 1800;(1 = -90, as is the case in Fig. (D).

The direction of the polarization axis changed in the following

way:

LT, hrs: 1600 - 1630 1630 - 1700 1700 - 1730 1730 - 1800 1800 -~ 1815
o : LI o +39° -10 -5

Hence there exists an evening as well as morning inversion

in direction of the principal polarization axis of Pc | pulsations.
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1
! Feygin, F. Z., and V. L. Yakimenko. IPDP's
as proton beam instability. GiA, no. 4, 1971, ;_
665-668. 3
'i
Proton beam instability as a possible mechanism for the
generation of 1TPDP's is considered. The dispersion equation of the
E transverse ¢-m waves in a homogenous plasma permeated by uniform :
magnetic field, modified by the existence of a stream of protons, is i
analyzed. g
}
The dependence of the growth rate ¥ on the frequency w for 3
; right-hand polarized waves (Fig. lu) and left-hand polarized waves (Fig. lb)
24
a b

| , right-hand

Fig. 1. ¥ (w, a) wherc a = vU/u; solid lines -
kvo/w >0, dotted lines - kvo/w <0.
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are caleulated tor the following plasma purameters: n - {07 cn 7’;
0

ny o= 0.1 vm_s; u = 3.0 «x 10R em/sec; CA = 5.7 x 107 vm/secy A - 1; :

and w, = 24 soc™L.
1t was argucd that il two opposed streams of protons originate

in the magnetosphere they may generate right-hand poiarized waves. The

developing of the instability and quasilinear relaxation lcads to a deceleration

of the proton streams. A decrease of the streaming velocity v leads to

a change of ¥ and «° («® is the resonance frequency). This process may be

assoviated with IPDP 5. "

It We >> u then right-polarized waves similar to Pci, but
with a dispersion of the opposite sign and lower frequency, may be excited.
As v decreases, waves with increasing {requency and relatively wide
frequency range (i.e. IPDP's) are excited. When streaming velocity

reaches a valuc of vo<< u then at A > 0 pearl type pulsations arce excited.

Gokhberg, M. B., V. N. Bogaycvskiy, L. L.

Van'yan and A. Ya. Povzner. The inverse

problem of a magnetospheric resonator. IN:

DAMN SSSR, no. 6, 1971, 1308-1311.

It is demonstrated that the period related to the resonance ol
a standing wave may not be directly identified with the visible period of

pulsations, and may be found only with the aid of simultaneous recording

ol
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at conjugate points, which also permit determination of a number of mag-

netospheric and ionospheric parameters. The propertices of a magnetospheric
resonator, bounded on the northern and southern ends of the lines of force

of the ionosphere - Earth system, are considered for an inhomogeneous

plane wave, generated by a local source in the magnetospherc. Unlike

a homogeneous plane wave, this wave takes into account the latitudinal and
longitudinal gradients of pulsation amplitude, noted experimentally in a
previous paper. As an example, several pairs of simultaneous recordings

of magnetic field pulsations of type Pi2 at the conjugate points of Sovra

and Kerguelen Island were taken, and the results of the analysis are presented

in Table 1.

Table 1

Visible Period of Resonance :

period, source . reniod, S
2 l iz | tee ggsnf]auon,i tee ‘ i |So;',ra Kerguclen
! ! |

1L 1ans I TR 120 | 120 SR | 0 | 0.5 0,0
PUOLED 100G | el 6o | 0 | 0 0 | Q.00 1 -0
2OV e Gl OGN £ 7 (R R+ o PR R | Bt . 5 0,75
T KU EUE T T AN 165 l LG R S 0 0,15 0,20
TAV I8 | oqloam 75 5 100 | 0,2 0.3,
7o 60 | 60 G (I SRR O 0,3,

The table shows that in most cases the resonance period
differs strongly from the visible period, where the latter is dircetly

determined by the period of source oscillation. The results of analysis

of Pi2 oscillations show that there is essentially no resonance.




~

The authors feel that the resonance theory of excitation of
geomagnetic pulsations is doubtful to some degree, at least for night-
time conditions. It is possible to explain the pulsations by forced hydro-
Mmagnetic oscillations, although their mechanism has not been adequately

studied.

Gudkova, V. A., O. M. Raspopov, L. L.
Van'yan, L. A. Geller, Yu. A. Kopytenko,

and V. V. Privalov. Regularities in the

amplitude distribution of geomagnetic pulsations

-

over a meridional protile. GiA, no. 6, 1971,

1123-1125.

The amplitudes of Pe 3 pulsations observed simultaneously
a: the Belgorod (® = 459), Borok (& = 53°9), Sopra (® - 580), Lovozero (¥ - 639)
and Heiss Island (® = 719) <tations during March-April 1968 are analyzed.
Periods of the 30 events analyzed displayed a Kp dependence, but not a

latitude dependence.

The distributions of the amplitude of individual Pc¢3 events
along the meridional profile are shown in Fig. 1, and the distribution of the
average amplitude of Pc3 events along the meridional profile is shown in

Fig. 2. All distribution curves shown exhibit maxima at @~ 60°.

-26 -
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Fig. 2. Average amplitude distribution.




These results are in agreement with those of Troitskaya

et al., (1968), Baranskiy et al (1969), Al'perovich et al (1969), and Eleman
(1967). They do not agree with results of Voelker (1963 and 1969). The
present results do not conflict with the assumption that Pe3 are generated in
the magnetosphere resonator formed by the interaction of DR-currents and

the plasmapause (Kopytenko at al., 1969).

The authors also note that the amplitude of Ped events

simultaneously observed shown an increase with latitude.

Lipatov, A. S. Questions on h-m wave

propagation in the terrestrial magnetosphere,

IN: Trudy XV, XVI nauch. konf. Mosk. fiz. -
tekhn, in-ta, 1969-1970. Ser. mat., Ch,1.
Dolpgoprudnyy, 1971, 81-89 (RZhGeofiz, 7/72,

no, 7TA297) (Translation)

An internal boundary-value problem is solved with the
aid of nonstationary Maxwell cquations, which describe oscillations of a
magnetized plasma with the boundary conditions: 1) on the earth's surface
ET’ = 0 (a well conducting sphere); 2) in the frontal part of the magneto-

sphere (3/()'# + z 3/311)}5_‘ = f, where z is impedance and f is the source at the
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boundary; 3) emission of waves into the solar wind occurs at the
boundary with supersonic flow; 4) the normal wave propagation velocity
is constant at the boundary with a tail. As an example two cases are
considered analytically: 1) excitation of waves by a point dipole, oriented
normal to the magnetic field; and 2) the resonance of magnetosonic waves

generated by magnetopause currents.
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Kalisher, A. 1.., and F. T. Matveyeva.

Estimate of the resonant proton diffusion

from ground obserwvations of Pc I. GiA, :

no. 4, 1971, 739-741,

e

A tentative estimate of the pitch-angle diffusion of resonant

&

protons is made from data on Pc | pulsations, obtained at the Borok and

Sogra stations during 1964-65.

The pitch-angle diffusion coefficient was approximated by 1
the formula

Do (1-4) 107 1 b (1)

where D = sec *, T = pulsation period, sec., and b = level in gammas.

The amplitude b of h-m waves in the equatorial plane of
the magnetospherce was calculated from the amplitude of Pe | by the

formula

/

b o [(r/ro)l 2/x| ", (1-R)l/2] b (2)

Using calculated values ()f)(l S ORS ol eSO o) (wifiten

2
Greifinper and Greifinger, 1968; Manchester, 1966); r~ 103 km, R~ 0.8
(estimated from Pc | attenuation data) and bog 20 my (Borok and Sogra

data), it was found that bf; 0.47y. That value, at T = 1-1.5 sec.yields in (1)

D= (0.2-1.0) 2 e

D thus estimated is of the same order of magnitude as
D obtained from D~ t-l, where t = Pc | duration~ (0.6 - 5. 0) x 103 sec,
(see IPig. 1), If the amplitude of h-m waves in the equatorial plane is
estimated using the assumption D~ t-l, then an average value b~ 0.5y is

obtained (Fig. 2).
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Fig. 1. n(t) of Pc |l at Borok, Fig. 2. Integral spread of b
periods 1-1.5 sec. based on Fig. 1.

Gul'yel'mi, A. V. Magnetoacoustic channel

under the plasmasphere arch. GiA, no. I,

1972, 147-150.

The existence of a magnetoacoustic channel in the plasmasphere,

as well as characteristics of guided magnetoacoustic waves, are discussed.

The necessary conditions for sustained interaction between
magnetoacoustic waves and resonant particles are presumed to be fulfilled only
; in the plasmapause. Fig. | shows isolines of n, = c/A in the meridional

plane, where A is Alfve'n wave<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>